Introduction

18
Atmospheric particles comprise sulfate, ammonium, nitrate, elemental carbon, 
23
To address this knowledge gap, mass spectrometry, spectroscopy, and chro-24 matography techniques are often employed to measure bulk and single-particle For semi-quantitative characterization of particle classes, deconvolution of the 159 spectra was performed according to a method similar to that described by 160 
Lehmann et al. (2005) and Hopkins et al. (2007). Gaussian peaks with FWHM
161 constrained to 0.5-2 eV were fitted at each of the peak locations described 162 above and also at 289.7 eV, and two broader peaks to represent σ*-transitions 163 at 294 and 303 eV constrained to 0.5-6 and 0.5-8 eV, respectively. The ion-164 ization threshold was approximated with an arctangent function with 1 eV 165 
FWHM.
166
For classes of spectra believed to contain black carbon, %sp 2 hybridization 167 was calculated to characterize the graphitic nature of (n = 10). These particles were generally not associated with heterogeneities.
256
Type d (Figures 1d,2d ) was observed in almost every field campaign, espe- 
406
The coating will further accelerate the black-carbon absorption enhancement Figure 5C , these particles show phase, some or all of which will affect the measured NEXAFS spectra.
510
The main peak in type n is in the region of R(C=O)OH but is shifted slightly atmosphere with a reasonable number of mixtures and particle types.
552
The observed combinations of particle shape and carbon K-edge spectra indi- properties, interaction with solar radiation, and aerosol chemistry differently.
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